INTRODUCTION
The visual conditions for computer work are complex and include several factors that need to be well controlled. These factors include the lighting system, the design of the computer and screen itself, the screens position and orientation within the room, the surface reflectances and colours of the room, and the visual ability of the worker. Lighting conditions are of main concern to computer workers and have been identified as by far the most important single criterion by office workers who were asked to imagine their ideal office workplace [1] . With mobile devices, such as tablets and smart phones, the risk of glare from screens, often with highly reflective screens, has increased due to a more downward directed gaze, causing a higher strain on the neck and more reflections from the overhead luminaires.
Several lighting recommendations exist for office work and other visual task areas in office buildings.
The most commonly used lighting standards for office work are the European Standard EN-12464-1 [3] for interior lighting and the North American recommended practice ANSI/IESNA RP-1-04: Office lighting [4] .
Since computer work requires the worker to look straight ahead or slightly downwards, the high luminance of a vertical surface in or near the centre of the visual field is likely to be more uncomfortable than the luminance of the same magnitude from a horizontal surface at the same location due to the resulting apparent area. Glare is caused by light entering the eye that disturbs the visual impression. Disability glare is caused by scattered intraocular light, or stray light, not useful for vision.
Osterhaus and Bailey [15] found that the preferred luminance ratio between a computer screen as task luminance and its immediate surround is in the area of 1:1.6, i.e. that the surround luminance is slightly brighter than that of the computer screen. For daylit workspaces in particular, windows introduces -besides many positive aspects potential glare sources in the work environment.
Computer screens are surprisingly frequently placed right in front of a window with daylight or even direct sunlight entering the opening . The result is most often glare discomfort, adversely affecting task performance.
Individuals with eyestrain also seem to report more musculoskeletal symptoms [25, 27] . Inappropriate lighting conditions such as direct glare or glare from bright surfaces seem to contribute to musculoskeletal symptoms. A luminaire placed in the wrong position, causing glare for a worker can be enough to cause musculoskeletal discomfort and eyestrain [24] . A proposed mechanism is based on findings that muscle tonus in neck, shoulder, and the scapula area is increased relative to the severity of insufficient visual conditions [27] .
When evaluating the visual environment, there are certain aspects that need to be analysed. A visual ergonomics checklist will be presented [XX] . This checklist should be used by professions working together in the multidisciplinary areas included in visual ergonomics consisting of, for example, physiotherapists, lighting designers, ergonomists, and optometrists with a degree in visual ergonomics. In Sweden, research is being performed to develop a computer-based visual ergonomics risk analysis method as a further development of this checklist that is to be used for all types of workplaces.
METHOD
The objective was to review the literature (including standards) on lighting for computer work in an accessible summary. This contribution focuses on lighting for computer work, but the reader is reminded of the fact that lighting continuously interacts with the other factors mentioned above.
RESULTS/CONCLUSION
The combined visual conditions shall enable the worker to see and perform the work task without causing unnecessary strain for the eyes or the other parts of the body. The main lighting-related factors in the visual environment to evaluate are: illuminance, luminance, direction of light, glare, correlated colour temperature of the light source (CCT), colour rendering of the light source, and the non-visual effects (such as non-visual flicker). A visual ergonomics checklist is presented as a guide to analyse the visual environment.
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